Galectin-1 and galectin-3 in fetal development of bovine respiratory and digestive tracts. Comparison of cell type-specific expression profiles and subcellular localization.
Histochemical monitoring of developmental processes is presently centered on protein-protein interactions. However, oligosaccharides have the potential to store and transmit biological information. Carbohydrate chains of cellular glycoconjugates present determinants for binding of endogenous lectins. This interaction can be relevant for developmental processes. In fact, beta-galactosides and their derivatives serve as ligands for members of the lectin family of galectins. Since it is unclear to what extent functions of different galectins differ or overlap, hereby introducing redundancy into this system, monitoring of galectin presence during tissue maturation should include more than one type of galectin (galectin fingerprinting). Here, we focus on the two most frequently described ones, namely the homodimeric prototype galectin-1 and the chimera-type galectin-3, the latter one so far not characterized from bovine tissue. In the first step, we have detected its presence biochemically in addition to the abundant galectin-1 in bovine respiratory and digestive tracts during development. Evidently, diversification of the primitive foregut will not lead to an alteration of this property. Immunohistochemistry revealed clear differences in the galectins' localization profiles. Galectin-1 expression is strong in mesenchymal cells, especially smooth muscle cells, while epithelial lining harbors galectin-3. A gradual increase in staining intensity with development is especially observed in the case of galectin-3. Notably, this change is accompanied by a shift from primarily nuclear localization to the cytoplasm, an alteration not seen for galectin-1. However, nuclear presence of galectin-1 is encountered. Thus, the delineation of differences in expression of galectin-1 and -3 with respect to cell types and in the developmental course of subcellular localization argues in favor of mediation of nonoverlapping functions by these two homologous, endogenous lectins.